INTRODUCTION
Urban ecosystems are increasingly regarded as critical in providing ecosystem services of value for human health and well-being (sensu Daily 1997 , Millennium Ecosystem Assessment (MA) 2005 such as mitigation of air pollution, noise, and heat, and provision of space for recreation and education (Bolund and Hunhammar 1999, McGranahan et al. 2005) . Although it is accepted that fragmentation and isolation of green spaces leads to a loss of ecosystem services (e.g., Schwartz 1997 , Young and Jarvis 2001 , Stenhouse 2004 , there is a need to better understand how social factors interact with urban landscapes and ecosystems to produce socialecological dynamics (Grimm et al. 2000 , Alberti and Marzluff 2004 , Redman et al. 2004 , especially (i) why certain green areas, in the contested space of the city, remain, and others perish, and (ii) why some green areas hold higher ecological qualities due to differences in management practices.
Most research on urban green areas has focused on the formal planning process and on their protection and management (Drayton and Primack 1996 , Chiesura 2004 , Borgström et al. 2006 , Sandström et al. 2006 . Increasingly, however, attention has turned toward how groups in civil society and their respective management practices influence the spatial arrangements and quality of urban ecosystems, including for instance private gardens, golf courses, and allotment gardens (Barthel et al. 2005 , Colding 2006 , Andersson et al. 2007 ). Our study reinforces that "civic turn" and focuses on the Ecopark movement, an urban movement (cf. Castells 1983 ) that has protected the National Urban Park in Stockholm, Sweden. The movement, consisiting of some 60 civil-society organizations with approximately 10 000 members, exemplifies that the protection of urban green areas rests on an active and organized civil society rather than on legislative powers. Actually, and as we have shown in another study (Ernstson and Sörlin 2009), it was the political actions of the movement that gave identity to the area and shaped the transformational change leading to its legal protection in 1995.
The movement, and similar forms of collective action, highlight crucial processes in civil society in both creating and providing protection for urban green areas (for other examples, see Diani 1995 , Ansell 2003 . As such, we can see them as partaking in social-ecological processes through shaping the city's ecological infrastructure and its capacity to generate ecosystem services. Therefore, our study focuses on how and why it has been possible for the movement to generate protective capacity for this green area and how this in turn has influenced its management. As we will show, however, social mechanisms that underpin protection of urban greens, might not always be favorable for their management.
In this paper, we employ social network theory (Wasserman and Faust 1994, Degenne and Forsé 1999) as it has been used in social movement theory (Diani 1992 , 1995 , Diani and McAdam 2003 . These schools of thought and their methodologies can advance research on social-ecological systems, especially approaches that try to understand the role of social networks and social capital in adaptive forms of governance and co-management , Adger et al. 2005 , Dale and Onyx 2005 , Armitage 2007 . Central to our study is an empirical investigation of the social network structure of the movement, i.e., the sustained pattern of interactions between movement organizations; a guiding thought is that such structures can simultaneously both facilitate and constrain collective action (Diani 2003c) . Our paper offers insights as to how social networks may be studied and, more specifically, how such underlying structures facilitate or constrain collaborative ecosystem management and the protection of urban green areas. We also speculate on how they might influence the adaptive capacity of social-ecological systems ).
Network analysis builds its explanations from patterns of relations between actors, and its greatest strength lies in the ability to analyze both the behavior of individual actors, and the behavior of the whole network (Emirbayer and Goodwin 1994) . The actors in our research were social movement organizations (SMOs), defined as organizations that recognize each other as part of the same movement (Diani 2003c) . A presumption is that all relations of an SMO come with a cost, first for establishing it and then for sustaining it, which tends to direct information and resource flows following these patterns of established relations (Diani 2003a) . In network language, this is translated as links between nodes in a graph, and as a basis for our study, we used four idealized network models shown in Fig.  1 . Diani (2003c) explains that each model exhibits different characteristics. A "clique" movement requires all actors to invest a lot of time in networking with each other, thus drawing resources from interaction with outside actors, possibly leading to more closed communities with strong ideological or cultural affinities. The "wheel/star," or "core-periphery" structure, exhibits the contrary, where most actors can invest little time in networking but still remain close to others through the core actor. "Policephalous" structures suggest efforts to engage in collective action without delegating important tasks to a few centrally positioned actors, and "segmented-decentralized" structures reject any leaders to coordinate action on broader overarching concerns.
In relation to the whole network and the broader discussion on solving collective action problems (Leavitt 1951 , Weimann 1982 , Abrahamson and Rosenkopf 1997 , Burt 2003 , Reagans and McEvily 2003 , Bodin and Norberg 2005 , a core-periphery movement seems better suited for simple and easily identifiable tasks as information can be gathered by a set of a few actors who can coordinate and take action (Leavitt 1951) . More segmented networks would be better at solving complex tasks (ibid.), whereas subgroups can generate independent knowledge for different parts and scales of the problem ).
However, and in relation to the behavior of individual actors, it is important to remember that social movements, and also more generally "communities," should be seen as heterogeneous entities with internal power struggles (Melucci 1996 , Boström 2004 . This means that the shape of the collective action that unfolds is influenced more by some actors than by others. In network analysis, this can be accounted for by recognizing that different network positions either facilitate or constrain actors (Diani 2003c: 303) , and this can be measured by their degree and betweeness centralities (Freeman 1979) . Actors with high betweeness centrality, i.e., with a tendency of sitting on network paths between many others, have greater Fig. 1 . The figure shows four idealized network models for social movements (Diani 2003a:306ff) . These arise from different levels of centralization and segmentation in the network, and are described in the main text. Nodes are actors and links are resource exchanges of some kind. Note that all actors in social movements have mutually recognized each other as part of the same movement. Figure adapted from Diani (2003a) . http://www.ecologyandsociety.org/vol13/iss2/art39/ possibility to control the flow of resources. In Fig.  1 , this is illustrated by actor A (and B) in the policephalous model. For a high degree centrality (ibid.), the amount of in-and out-going links, is crucial because it measures how involved an actor is in the network and thus how known the actor is to others. This could increase the potential to locate and gain resources from the network, but also increase direct influence-for example, in face-toface meetings-and consequently the ability to shape actions and priorities (Diani 2003b) . Actor a4 in the policephalous model of Fig. 1 , has in this sense greater potential to influence the movement than b4. To determine if this potential of influence is also translated to real power in the network, in our study, we will draw upon data from interviews and participatory observations. Essential to our study are the user groups that participate in the movement. These are, for instance, allotment gardens, riding and boating clubs, scouts, ornithological associations, and sporting clubs, all having day-to-day activity of various degrees in the park. Although several studies point out their crucial role in collaborative ecosystem management, mainly through their potential possession of local ecological knowledge and attenuated abilities to monitor ecosystem change Folke 2001, Gadgil et al. 2003) , few studies have accounted for how they are structurally embedded in social networks (but see Crona and Bodin 2006) . This misses those important aspects of how and why user groups can participate or get excluded in deliberative processes, governance, and collaborative management, which we will analyze here.
Based on a social network survey, complemented by qualitative data, we address the following questions:
q What is the structure of the social network of the Ecopark movement and which of the typological network models from Fig. 1 provide best fit for our data? q How does the structure affect the movement's ability to protect the park from exploitation? q What accounts for the emergence of the observed social network structure? This is crucial to understanding the emergence of the area's protective capacity. Finally, how might the structure of the movement's network affect arenas for collaborative ecosystem management?
BACKGROUND AND CONTEXT: TRANSFORMATIONAL CHANGE THROUGH A LOCAL URBAN MOVEMENT
The National Urban Park is a 27-km 2 mixed woodland area close to the city center of Stockholm, Sweden (Fig. 2) . Barthel et al. (2005) showed that the area's high biodiverstiy and its capacity to generate ecosystem services is tightly linked to the long-term use of the park by various user groups such as allotment gardens and by royal management stretching back hundreds of years. The park is also an important node in the city's ecological network (Löfvenhaft 2002 , Elmqvist et al. 2004 and references therein). However, the proximity to Sweden's political, administrative, and business center results in a huge exploitation pressure from both municipalities, state, and building companies that has accelerated since the 1950s. Although voices for protection had been heard earlier, it was not until 1990, in reaction to a new set of plans for heavy development, that the Ecopark movement emerged Sörlin 2009, details in Ernstson 2007) . Originally, it began as part of a citywide cycle of protest events against a larger set of motorways and planned development at other sites in Stockholm (Stahre 2004) .
Despite the movement's success in protecting the park through the law enacted in 1995, development plans continued to be made and the movement continues to mobilize protection efforts even today. This demonstrates not only the extreme levels of vested interests and conflicts characterizing urban landscapes, but also the social movement dynamics in that this set of individual organizations has come to link, across space and time, episodes of collective action into a longer-lasting effort (Diani 2003a, della Porta and Diani 2006: 23) . Based on our prestudy and previous study (Ernstson and Sörlin 2009) , we report on two important feats of the Ecopark movement in its early stages.
First, it constructed a novel vision for the area. Newly created organizations managed to frame a set of park areas in a novel way, baptizing them The Ecopark ("Ekoparken" in Swedish) and created a http://www.ecologyandsociety.org/vol13/iss2/art39/ Fig. 2 . The Stockholm National Urban Park (NUP; "Nationalstadsparken" in Swedish) lies close to the city center as shown in the map on the left. It stretches mainly into Stockholm and Solna municipalities, with a small part going into Lidingö. The map on the right shows the different historical areas of the park that were conceptually linked by the Ecopark movement (Ernstson and Sörlin 2008) . Capital letters A-E mark sites for major planned development where the movement has been successful in stopping or altering the plans (see Table A2 .1). For more information on the park's ecosystems and management, see Barthel et al. (2005) and Borgström et al. (2006) . narrative able to explain that areas that before 1990 were viewed as unrelated, could be seen as connected (Ernstson and Sörlin 2009 ). In constructing their arguments, activists' efforts were facilitated by the abundance of artifacts associated with the area, largely due to its royal history. Both cultural historical artifacts (planned English parks, sculptures, castles, burial sites, runestones, etc.) and scientific artifacts from conservation biology (e.g., reports on core/buffer zones and species dispersal corridors) were employed to create a "protective story" (ibid.) that articulated the area's holistic values in which history and biology were seen as interlaced (ibid.). This framing process (Snow et al. 1986 , Melucci 1995 , Boström 2004 ) stretched the movement's identity over a greater spatial area, which was important in helping to mobilize a diverse set of organizations active in different parts of the Ecopark, (e.g., culture and nature conservation organizations, user groups, theatre groups). In 1992, 22 organizations created an umbrella organization, The Alliance of the Ecopark, that today brings together some 50 members. This organization became a focal point for movement activities, although some central organizations never became explicit members.
Second, building on the protective story and using its repertoire of developed methods (e.g., artist galas, exhibitions, lobbying), it managed to "jump Ecology and Society 13(2): 39 http://www.ecologyandsociety.org/vol13/iss2/art39/ scales" (Miller 2000) and move the political issue of the park from the local level of the municipalities to the national level, thus overriding the strong powers of the municipalities. In 1995, the protective law for the National Urban Park was passed (National Parliament 1994 -1995 .
Through its crucial role in establishing the law (Ernstson and Sörlin 2009) , the Ecopark movement not only defined and constructed the identity of these green areas in Stockholm, but also transformed the governance structure of the park. Firstly, municipalities were forced to collaborate across borders, which opened ecosystem management up over an extensive landscape scale (cf. Nyström and Folke 2001) . Secondly, the County Administrative Board was given the right to override the strong Swedish planning monopoly for municipalities, which opened up a new option for influencing the politics of the park. The latter shows how the movement, through its own actions, increased its political opportunity structure (cf. McAdam et al. 1996) . Nonetheless, decision making on land-cover change is still highly centralized with the municipalities.
The Ecopark movement has clearly been engaged in a transformational change of a specific governance structure. Part of this rests on their vision building and up-scaling, which are factors identified in other studies of similar processes in the field of ecosystem management (Gunderson 1999 , Olsson et al. 2004b ). However, in contrast to these, we aim to uncover those social network mechanisms that underpin this type of collective action in this study.
METHODS
In this study, we viewed social networks as real observable phenomena (Marsden 1990, White and Houseman 2002) . We denoted organizations within the Ecopark movement as nodes and measured the links between them by having respondents mark out their relations to other organizations. It is important to note that such self-reported ties are biased toward routine, typical interactions (Marsden 1990: 447 and references therein), implying that social networks should not be seen as snapshots in time, but rather as reflecting long-term stable patterns of social interaction (ibid.). This serves us well as our interest lies in capturing the dominant social processes involved in protecting the park. Below follows a description of our method; for more detail, refer to Appendix 1. A robust method for generating self-reported ties is to use recall lists (ibid.), a list of all organizations in the field with adjoining empty columns in which respondents can mark their different relations to others (Diani 1992 (Diani , 2003a . We created a recall list of all 92 organizations we found to have connections to the park. This list was sent to the official leader or another knowledgeable person in the 60 organizations that, based on our pre-study, seemed active in protecting the park (Appendix 1). Many organizations were members of the umbrella organization. Ansell (2003) used a similar approach, and although greater reliability could have been achieved by asking several activists per organization (as in Diani 1995) , time and resource constraints made this unfeasible. In defining the boundary of the movement, we asked all respondents to mark those organizations that he or she affirmed as being active in the protection of the park. Organizations receiving at least two affirmations (mean 8.6, standard deviation (SD) 6.4, maximum 32) were selected as belonging to the movement, thus basing the boundary of the network on mutual recognition (Diani and McAdam 2003a: 10) . This secured both a minimum notion of a shared identity (ibid.), but also had the advantage of allowing surveys to be sent to active organizations missed in the first set of 60 respondents. This happened for seven organizations. However, of these, all had only two affirmations, except one with three, and all received very few links from others (five were among the isolates with no links at all). Therefore, we decided not to send the surveys to these organizations as their impact on the analysis of the overall movement structure was deemed to be low. Our final set consisted of 62 social movement organizations (SMOs).
Using the recall list, we asked about four network relations: (A) exchange of advice on cultural and political issues regarding the park; (B) exchange of advice on nature and ecological issues; (C) regular collaboration with other organizations; and (D) if the respondent had personal friends in other organizations. These were chosen so as to capture information flow, coordination, and personal networks that we regarded as important in protecting a park framed by cultural history and conservation biology. Other scholars have used similar relations for similar movements (Diani 1995 , Ansell 2003 . Each respondent thus generated http://www.ecologyandsociety.org/vol13/iss2/art39/ a row of ones and zeros for each of the four network relations; one symbolizing a relation to an organization, and zero signifying no relation. After having adjusted to account for a couple of respondents who had overestimated their out-going ties (Appendix 1), we assembled four 62 X 62 adjacency matrices, one for each network relation. We then turned the four relational networks into a single network (N) through linear combination of the adjacency matrices. This increased the reliability of the final network as it relied on more data for each possible link (Marsden 1990) , and also helped distinguish between strength of ties. To compensate for the leadership bias of our data (as it was based on asking only the official leader of each organization), we gave double weight to "collaboration with other organizations" when combining the networks. Thus, the final matrix addition was N = A+B+2C+D. In the end, this produced a network with directional links that had strengths from zero to five (0-5). For some calculations, we transformed this network into a symmetrical and dichotomized network (i.e., no direction of links and no strengths, just zeros and ones; see Appendix 1).
At the same time, we generated data on SMO attributes suggested to influence network dynamics (see, e.g., McCarthy and Zald 1977, Diani 1995) . These included membership size, number of activists, and type of funding. User intensity of the park was an attribute designed to gauge how much each SMO interacted with local ecosystems (see Introduction), by combining the number of days and type of activity that SMOs had reported. Political contacts were measured through a second recall list in which respondents marked contacts to formal organizations (e.g., municipal and state agencies). Scale of activity was based on asking where in the park (using a map) organizations had their main activities, but also through using secondary data (homepages and field documents). For example, allotment gardens are active inside the park, whereas the umbrella organization operates at the scale of the whole park. These attributes were used to find correlation patterns in the network structure.
To increase our ability to interpret the network structure, we also generated qualitative data focusing on the emergence of the movement, mobilization dynamics, and resources and methods used for protecting the park. Five interviewees were chosen from a list of most-cited activists generated out of the network survey, and we made four participatory observations at different meetings (for lists on interviews and observations, see Ernstson and Sörlin 2009) . To sum up, 45 of the 62 organizations in the movement completed a survey, giving a response rate for the network analysis of 72.6%. However, most analyses only concern the Main Component of 47 SMOs, increasing the response rate to 78.7%. As mentioned earlier, the SMOs that did not complete a survey received few links and few affirmations of being active in the protection of the park. Therefore, we feel confident that we have a sufficiently valid data set, especially as we refrain from single-node analysis.
RESULTS
Merging the network survey's four relations yielded a sustained pattern of collaborative interaction between the diverse set of civil-society organizations in the Ecopark movement (Fig. 3 ).
Regarding the network structure,we found a Main Component that displayed a core-periphery structure with three positions. The core and semicore positions were predominantly SMOs involved in nature and culture conservation with significantly higher mean levels of degree and betweeness centrality, as well as higher numbers of political contacts. The periphery position, with low centrality values and fewer political contacts, gathered those SMOs with significantly higher user intensity. Most peripheral actors were allotment gardens found (except one) either in the disconnected Gardening Component or among the 11 non-linked Isolates. For other attribute data, we found low correlations with degree centrality, except year of establishment, indicating that recently founded SMOs are slightly more central. High levels of segmentation outside the core and semi-core positions were only recorded among boating clubs and allotment gardens.
The results also underlined the impressive diversity of the movement. In interest and scale, the movement was found to range from voluntary local user groups, to national-level professionalized conservation organizations; over space, with SMOs from all parts of the park, even outside; and through time, with founding dates from 1885 to 2001 (tables and details found in Ernstson 2007 Ernstson or 2008 . From qualitative data, we identified a quite fixed repertoire of methods to influence decision making based on translating a set of identified resources into action (Appendix 2, Tables A2.2 and A2.3). Crucial resources were political contacts and activists' freeEcology and Society 13(2): 39 http://www.ecologyandsociety.org/vol13/iss2/art39/ Fig. 3 . The social network of the Ecopark movement consists of 62 organizations perceived as active in the protection of the National Urban Park by at least two respondents. They are divided in a Main Component (47 nodes), Gardening Component (4), and several unconnected Isolates (11). Also indicated is the Boating Cluster. The network is generally sparse and of low density; of the 2162 possible links, only 190 were realized in the valued network, whereas 119 were in the symmetrical network. Distances were nonetheless short, with an average of 2.33, and a maximum distance of 5 in the symmetrical network (of the Main Component).
Ecology and Society 13(2): 39 http://www.ecologyandsociety.org/vol13/iss2/art39/ time labor, although two core SMOs had employed personnel.
Block Modeling Based on Relational Data
We simplified the movement's network-focusing on the Main Component-to better understand what social processes and mechanisms the network supports and constrains. This was done by searching for structurally equivalent actors (Lorrain and White 1971), which means finding actors with similar patterns of links to all other actors and grouping them into blocks. In the adjacency matrix, this means that actors with similar row and column vectors (out-and in-going links) are more structurally equivalent and could constitute a block. Using these blocks, a simpler network can be drawn that still preserves important structural aspects of the original network. Note that this simplification is not based on organizational attributes but exclusively on the SMOs' relationships to each other (Wasserman and Faust 1994) . Attributes will be used in a second step to analyze how the movement's diversity is played out in the structure.
We used a technique based on the similarity of Euclidean distances in the valued network, followed by hierarchical clustering of these similarities (Appendix 1; Wasserman and Faust 1994: 363 for details). However, this procedure often proposes several possible block partitions, and it has been suggested that researchers should choose, guided by theory, one giving a meaningful interpretation (ibid.: 383). We chose a partition with three blocks in which Blocks 1 and 2 had three organizations each, and Block 3 gathered all other 41 SMOs. This selection was based on the fact that Blocks 1 and 2 remained the same for all possible partitions, whereas only Block 3 splintered into further subblocks (see partition diagram in Fig. A2 .1 (Appendix 2)). Thus, the main structure of the movement, being our focus in this paper, was captured with three blocks.
Partitioning the Main Component's 47 X 47 network matrix according to the blocks-keeping the directions and strengths (0-5) of links-we calculated the link density between and inside blocks as the mean value of reported ties. This produced the block-model of Fig. 4 . Blocks 1 and 2 differed in two aspects. First, Block 1 had almost maximal internal cohesion (4.67), whereas Block 2 was considerably lower (1.17). Second, Block 1 had more than four times as high link density to Block 3, than Block 2 (1.30 to 0.30). Comparing link densities between Block 1 and 3, the former showed twice as high link density to the latter than vice versa (1.30 to 0.58). In comparison with Block 3, both Blocks 1 and 2 were extreme as their internal and in-between link densities ranged from 5 to 20 times higher than overall network density of 0.237.
When exclusively comparing the Main Component with the movement models in Fig. 1 , we made the following observations. The network is sparse, directly ruling out the clique model, and furthermore, as all actors are connected, we also ruled out the segmented-centralized model. With these excluded and with high network centralization, it seemed that our data best fit the wheel/star (coreperiphery) structure. Block 1 clearly occupied the core position, being most active in sending links and most recognized by the others. Importantly the block had also high internal density, making the three organizations of Block 1 resemble the core actor in Fig. 1 . Block 3, being more loosely linked to the others, constituted the periphery position as it had extremely low internal link density indicating low segmentation, a trademark for periphery positions.
However, the network departed in two ways from a classic core-periphery structure (Borgatti and Everett 1999) . First, in the classic outline, periphery actors send more links to the core than vice versa, explained theoretically through their greater interest in the concentrated resources of the core (ibid.). Here, we had the opposite situation, pointing out that valuable resources also resided in the periphery. Second, we had one extra block, Block 2. As it had too low internal link density, Block 2 could not be a core. At the same time, it was generally more recognized as having more incoming links than Block 3, and furthermore, it had much higher interaction with the core actors of Block 1 than with the periphery actors of Block 3. Block 2 was thus socially closer to the core, which made us dub it the semi-core position. The policephalous model, finally, could have been the best-fit model if Block 2 had shown more links to the periphery. As it was, the network was mostly held together by Block 1, being thus rightfully seen as the core. 
Correlation Analysis
Before reporting on the distribution of organizational attributes, we first note from Table  1 that degree and betweeness centrality were significantly and strongly correlated in the Main Component. A general characteristic of the network was thus that those actors directly connected to many others (high degree centrality) also tended to sit on paths between many others, i.e., with high potential to control resource flows (high betweeness centrality). Centrality is moreover strongly skewed. The three organizations with highest degree centralities-also being the core actors found above (N16, N37, N60)-were involved in 30% of all existing symmetrical ties, giving further support to the notion of a core-periphery model for the network. Correlating other attributes with degree centrality, we only found a strong and significant correlation with number of political contacts, whereas a weaker and less significant correlation was found with year of establishment (Table 1) . Both these supported our pre-study finding that newly formed and more politically active organizations had played an active role in creating and sustaining the movement (also supported in field documents, see Ernstson 2007) .
Distribution of Organizational Attributes in the Structure
In Table 2 , we have summarized how the most important organizational attributes were distributed across the core-periphery structure. Not surprisingly, the core and semi-core positions had significantly higher mean values of degree (and betweeness) centrality than the periphery; not even the periphery's maximum value of seven reached this. Regarding number of political contacts, core members had exceptionally high numbers, followed by semi-core members. Periphery members had on average significantly lower amount of political contacts, although three (out of 41) had a higher amount than the semi-core's average value of 20.7, and a further six were found in the interval between 14-18. This pointed out that in order to be a member of the semi-core-and not the periphery-an SMO needed not only many political contacts, but also many links to core members. Another important trend was the distribution of the scale of activity, with core actors active on the scale of the park or above, and semi-core and periphery actors having activities predominantly on scales inside the park.
All user groups in the Main Component were found in the periphery position. This suggested that SMOs with high user intensity, those potentially rich in local ecological knowledge, tended to occupy positions that gave them less potential to influence the movement. To test if data in the Main Component supported this, we took all user groups in the periphery position with high user intensity (Ui ≥ 30) and created Block 4 (thus disregarding strict structural equivalence for this block). An analysis of variance (ANOVA) proved that Block 4 had significantly higher mean user intensity than other blocks (Table 2) , supporting our suggestion. Here, Block 1 scored second with less than half the value, whereas Blocks 3 and 4 had much lower user intensities. However, the relatively high user intensity of Block 1 came from just one SMO, the World Wildlife Fund (WWF). When this outlier was removed, the user intensity of Block 1 dropped tenfold (106.7 to 10 user-intense days per year). As our aim was to determine the pattern of where user groups were located in the network structure, we can justify the removal of the WWF based on our qualitative data, which informed us that the WWF is not a user group in the same sense as, for example, boating clubs or allotment gardens. These can have as many as 100 volunteer members, whereas in contrast, the Ecopark Fund WWF is a professional project under the WWF run, in effect, by one employee.
Finally, referring to the whole movement network, we observed that all user groups, following the trend uncovered in the previous paragraph, were considerably marginalized in the movement. Most marginalized were the six allotment gardens; two were found among the Isolates, three in the disconnected Gardening Component, and one in the periphery position. The Gardening Component consisted of three allotment gardens (and a loosely connected theatre organization), including notably the umbrella organization for all allotment gardens in Stockholm (N21). Network segmentation was also found in the Main Component, where a community analysis (Girvan and Newman 2002) revealed a Boating Cluster consisting of all existing boating clubs (N1, N24, N41, N42, N43). However, the general result for the Main Component was that 
DISCUSSION
In this study, we investigated why a set of civil society organizations played a crucial role in protecting the Stockholm National Urban Park, and as such, influenced the ability of this urban landscape to generate ecosystem services. By conducting a social network analysis, we show that the Ecopark movement consists of a social network that links a diverse set of actors. This network took shape at the beginning of the 1990s when newly formed organizations mobilized against large-scale development plans. By constructing a holistic vision of the park that included a greater connected geographical area, other groups in the area were also mobilized. The movement displays a wheel/star or core-periphery structure with three positions: core, semi-core, and periphery (Fig. 4) , and two attributes, political contacts and user intensity, emerge as important descriptive factors (Table 2) . A high level of political contacts correlates with many links to other SMOs, whereas high user intensity characterizes less central SMOs with fewer political contacts. By bringing this together, we produced the image in Fig. 5 , which displays how the movement, in its struggle to protect the park, has come to link the decision makers of the park with its ecological systems.
Previous studies show that environmental movements often match core-periphery profiles (Ansell 2003 , Diani 2003c , and empirical studies of environmental movements in Britain and Milan, Italy have shown how core actors function as bridges to local actors (Lowe and Goyder 1983, Diani 1995) . This resembles our findings with core actors active on the scale of the park or above, and semi-core and periphery actors predominately active at lower scales (Table 2 ). An important parallel is also found from research on self-emerged collaborative ecosystem management, where Hahn et al. (2006) report-although not assessed through formal network analysis-core-periphery structures in which "bridging organizations" link, as in our case, between the politics of land use and user groups. We will use the movement's network structure as basis to discuss social mechanisms facilitated and constrained by social networks.
The Ecopark Movement-a Scale-Bridging Local Movement
Diversity is important, but it is the structure of diversity that transforms it into collective action. We argue that the high organizational diversity found in the Ecopark movement, based in turn on the diversity of organizations attracted to the National Urban Park area, underpins protective capacity. But, we further argue that it is the structure of this diversity that transforms into action and materializes protection. In Table 3 , we have summarized the two protective functionsstopping large-and small-scale development-that the movement has created and maintained (A1-A2), the structural network factors that underpin these (B1-B5), and the factors responsible for the emergence and reproduction of the core-periphery structure (C1-C5). We discuss these in the sections below in pursuit of the social mechanism responsible for protective capacity.
Dense social arenas and coordination of collective action
The dense social arena between core and semi-core actors is key to understanding the movement's success, and it also represents a perfect playground for collective learning. Theories on collective action tells us that high link density, or strong ties, is a sign of reciprocity and trust that facilitates collective action by lowering the cost and risk of collaboration Ecology and Society 13(2): 39 http://www.ecologyandsociety.org/vol13/iss2/art39/ Fig. 5 . Through their struggle to protect the National Urban Park, the Ecopark movement has come to link the politics of the park with its ecosystems. Core and semi-core actors connect to decision makers through many political contacts, whereas peripheral actors have higher user intensity and more day-today activity in the park. The values are taken from Table 2 , with the WWF removed, as discussed in the main text. Table 3 . This table summarizes our findings in the following way: the Ecopark movement upholds two protective functions (A), which are facilitated through five structural network factors (B). There are further five factors that can explain the emergence and reproduction of this structure (C). The table can be read as follows: C has given rise to B, which in turn sustains A.
Function/factor Description A. Protective functions
A1. Stopping large-scale development
Large-scale development plans are a public process centralized around the municipalities, with public consultation meetings before a decision is made by the municipal parliament.
A2. Stopping small-scale development
Small-scale development occurs in an ad hoc fashion, and without the necessary approval from the municipal parliament; for monitoring, small-scale development represents a more distributive process.
B. Structural network factors
B1. Integration of information Core-periphery structures tend to integrate information to core actors (Leavitt 1951), which gives them access to relevant information from the network.
B2. Dense social arena
The dense social arena between core and semi-core actors captures experience over time and facilitates collective learning and the development and sustaining of protective methods (Wenger 1998, Borgatti and Foster 2003) .
B3. Brokerage and coordination
The brokerage position of the core actors facilitates coordination of the movement as they have access to early and non-redundant information (Burt 2003) .
B4. Internal bridging links (sustaining diversity)
The links between core and periphery, especially to the user groups, bridges spatial, temporal, and jurisdictional scales. This increases the legitimacy of the political project and increases ability to detect small-scale development.
B5. Political contacts (external bridging links)
The many links that core and semi-core actors have to authorities and formal actors, i.e., political contacts, give them both early access to information and channels to influence the decision-making process.
C. Emergence factors C1. Diversity of civil-society groups
The park area has over time attracted a wide range of different user and interest groups, probably related to the various landscape types found in the park.
C2. Politically active organizations
A set of new organizations were formed that had a clear political objective to stop development plans and protect the park
C3. Holistic vision and protective story
In taking purposeful action to protect the park, the newly formed organizations constructed a protective story that linked park areas into a holistic vision and mobilized organizations with activities and interests in the park (Ernstson and Sörlin 2008) .
C4. Centralized institutional context
The centralized institutional decision-making process on land-cover change has reinforced the core-periphery structure (Leavitt 1951), a tendency enhanced by the place-based character of the struggle (Ansell 2003).
C5. Self-reinforcing mechanism
The core-periphery structure tends to reinforce core and semi-core actors' control over vital resources, which in turn reproduces the structure (cf. Diani 2003c). http://www.ecologyandsociety.org/vol13/iss2/art39/ (Granovetter 1973 , 1985 , Ostrom 1990 , Burt 2003 . It also facilitates the transfer of tacit or experiencebased knowledge, a notion especially developed in theories on "communities of practice" and social learning (Wenger 1998) and explored in network studies Foster 2003: 997, Reagans and McEvily 2003) . Through such dense social arenas, social practices on what to do and how to do it can develop and be sustained, and guide interactions within and outside the community. In our case, this arena has helped capture in-flowing information (through weak ties) from both the movement's network and political contacts, so that it can be turned into fine-tuned knowledge about the decision-making process on land-cover change, and on how and when this process can be influenced. As such, the "strength of weak ties" depends on dense social arenas of strong ties (Granovetter 1973, Newman and Dale 2005) . In support of this, we noted, as activists explained how they went about protecting the park, their detailed knowledge on the decision-making process and the skills and resources of other core and semi-core activists. This included knowledge concerning state agencies involved in land-use decisions, friends and foes within these, and the laws that could be useful in obstructing development, but also who within the movement holds knowledge on ecology, or legal loopholes, or has contacts to power-holders. Therefore, we interpret the movement's repertoire of methods (Table A2 .2) as an outcome from an iterative trial-and-error process through earlier struggles, an outcome facilitated by the dense social arena as it captures and also socializes gained experience into prescribed practices, i.e., methods.
Coordination of collective action is also facilitated through the core-periphery structure as it turns core actors into brokers. Brokers, as explained by Burt (2003 Burt ( , 2005 , have a structural advantage based on their exclusive links to actors that are not directly linked to each other. This implies that they gain access to many more pieces of information captured inside different actors to continously be able to synthesize more information. The advantage thus emerges from the larger structure, and is not dependent directly on certain attributes of the organization. Through this, the broker gains what Burt calls adapative implementation, an ability to navigate in a continously changing social landscape and coordinate the actions of a network, and learn which actors can be depended on in times of action, knowing whom to connect (and not to connect), how to connect them, and when. In our field work, we encountered several examples of this performed by core and semi-core actors, for instance when they were mobilizing in direct reaction to development plans. This demanded coordination of a row of sequential activities that they often divided amongst themselves, sometimes-it seemed-without actually meeting, giving further credit to the capacity of dense social arena to socialize experience. The activities also included interacting and mobilizing certain periphery organizations found suitable for the situation (for details, see Ernstson (2007) ). As we will return to below, this is also a question of power in which core and semi-core actors shape to a greater extent than others-whether consciously or not-the collective action that unfolds.
Network diversity and stopping small-scale development
Core actors send on average more links to the periphery than vice versa, pointing out that core members find valuable resources in the periphery. We suggest two reasons for the core's interest in the periphery. First, these links sustain overall political legitimacy for the movement because representing a large and diverse field of organizations is a political asset, especially for core and semi-core actors, when meeting with the media and authorities. As pointed out by a core activist: "Our strength lies in being able to keep so many different interests together." Second, these links sustain a protective mechanism for small-scale development that would otherwise be difficult to handle, and which we discuss here.
Large-scale development plans must take the centrally structured route through the municipalities and are thus easily detectable by core and semi-core members through their many political contacts. However, small-scale development, e.g., car-parks, sheds, or the felling of individual trees as mentioned in the interviews, does not need to be handled by the municipalities and could be missed. However, and as captured in an interview with a core activist, these can be detected by people who spend time in the park: As periphery members are spread out geographically and have higher user intensity, they spend more time in the park than core and semi-core actors and are better able to monitor such small-scale development. The core actors can make use of this information and take effective action through their developed methods, something out of reach for peripheral actors. We see how the links between core and peripheral user groups sustain a protective mechanism that links across spatial scales (cf. Adger et al. 2005 , Borgström et al. 2006 ). Seen over a longer time perspective, this protective mechanism is of additional importance. Here, we refer to what activists call "the tyranny of small steps," which includes both occasional small-scale development, but also the sequence by which green areas are slowly degraded by small-scale activities. Such sequences could for instance start when public events are held in the park (e.g., circus, theatre, concerts, running competitions) and lead to the grassland, through repeated use over years and even decades, being slowly turned into beat-up soil. As pointed out by one experienced core activist, green areas can be completely lost in this way. A typical example was a green field that was first used to stage a public event and then gradually lost as municipal workers started parking their cars there, first covering it with gravel and some time later with asphalt, turning it into a "functional" carpark.
The Emergence and Reproduction of Social Network Structure
Social network structures are patterns left by dominant social processes (Marsden 1990: 447 and references therein) and thus retain clues to the social mechanisms responsible for their emergence and reproduction. Here, we make use of this to find factors explaining the core-periphery structure of the movement and the emergence of the area's protective capacity (C1-C5 in Table 3 ).
From 1885 until today, a growing number of organizations with different interests and activities have found their home in the park area, both interest and user groups. As proposed by our findings, and supported by Barthel et al. (2005) , this suggests an interesting link between the geological and ecological characteristics of a place and the potential to protect and management it; a diverse landscape, such as in the Stockholm National Urban Park, with open fields, deep forests, and water surfaces, can sustain a greater range of different activities and attract more organizations, which could facilitate collective action toward protection and management capacity. Another reason for the high organizational diversity probably lies in the growing city that, on one hand, serves as a source of members for these organizations, but on the other, also constantly diminishes the total amount of green space available, thus increasing the number of organizations active in each remnant area.
However, as we have shown above, the coreperiphery structure is crucial for protective capacity, which directs us toward the politically active organizations that mobilized the diversity of organizations. These were purposefully created for political struggle by activists who already had political contacts, or gained them during their course of action. As pointed out in interviews, the older organizations (many based on user activities) were either not known of or not regarded as fit for political action. As mobilization picked up, older organizations were notwithstanding seen as an asset to increase political legitimacy. Furthermore, protection efforts were mediated through a centralized institutional setting in which municipalities have a monopoly on land-use decisions (cf. Leavitt 1951, Borgatti and Everett 1999) . Taken together, these factors account for the emergence of a coreperiphery structure. During this process, it was only the allotment gardens that formed their own component (Fig. 3) , explained partly through their already established relations to their own umbrella organization (N21), active at the scale of the city.
This core-periphery structure has then tended to reinforce itself. Core and semi-core actors have, as we have seen, a position that allows them to take earlier and more effective action. This reinforces their control over valuable resources such as political contacts and information, while sustaining internal movement links. This explains the high correlation we found between degree centrality and political contacts, and we argue that this combined effect gives core and semi-core actors' greater real influence in the movement, i.e., more power. We stress that this need not be true for all movements; in movements dependent on direct action or mass media, many links to others might be less important. In further support, we also note that the movement's methods-based on qualitative data-center around the access to information (gained through
The structure sustains a self-reinforcing network mechanism. This has been observed in other network studies (Diani 1995 , Ansell 2003 , Diani 2003c and Diani (2003a: 311) argues that once movements reach a core-periphery structure, they tend to become politically settled and content with the political goals of the core actors. Ansell (2003) also suggests that place-based movements have fewer tendencies toward segmentation and cleavage, as goals need to be tied to a physical place and not to abstract principles as in issue-based movements (e.g., the feminist or global justice movement). There are factors explaining the generally low segmentation in the movement. However, segmentation exist and becomes of crucial concern below.
Social Network Structure and Collaborative Ecosystem Management
Important prerequisites for collaborative ecosystem management are fulfilled by the Ecopark movement (Barthel et al. 2005) . There is high organizational diversity (to negotiate the stakes), a multitude of user groups (to have access to ecological feedbacks), and a social network (to facilitate information flows) , Olsson et al. 2004a , Fabricius et al. 2007 ). However, we have empirical evidence that user groups do not participate in existing collaborative arenas and consequently that all stakeholders are not represented, and perhaps more crucially, that there is less access to ecological feedbacks. Instead, core and semi-core groups-with few days of activity in the park-are highly represented. The clearest indication is that, in the official coordination group of the park, led by the County Administrative Board, there are no user groups but only core and semi-core actors as representatives of civil society (among them is the umbrella organization that has been mentioned before in the text). In addition, debates and discussion forums that we have visited have been dominated by core and semi-core organizations. We argue that the reason for this can be traced to the same social network structure that facilitated the protection of the park. Thus, an important emergent hypothesis is that network structures that facilitate protection of ecosystems, might at the same time hinder collaborative management of the same ecosystems.
To explain this, we argue that the movement's coreperiphery structure also structured collaborative arenas, in two ways. Firstly, core and semi-core actors-faciliated through the structure-interacted more actively with authorities and came to be seen as good representatives of civil society; the Ecopark movement, or more correctly the umbrella organization, was (incorrectly) viewed as a homogenous community of organizations. Although this approach seems to have worked in other cases -recall the centralized structure reported by Hahn et al. (2006) in which a bridging organization linked user groups to joint decision-making arenas-it seems not to have worked here. The reason, we believe, lies in how the core-periphery structure secondly came to influence the framing of values that ought to have highest priority on collaborative arenas. We trace this to the early 1990s when the park's identity-facilitated by its royal heritagewas constructed on the pillars of cultural history and conservation biology. This framing process was dominated by core and semi-core actors through their advantageous structural position (as we have seen), whereas user groups were peripheral and had less influence on this process. Consequently, the value of the park as a space for their user activities, tends to have been downplayed (Ernstson and Sörlin 2009) . In fact, intensive use of the park was seen as a potential threat by core and semi-core organizations (Ernstson and Sörlin 2009) as it could erode "their" values based on cultural history and conservation biology. This conflict of values seems to further explain the segmentation of heavy users -allotment gardens and boating clubs-in Fig. 3 . In contrast to castles and planned English parks, these groups leave behind small huts, chicken-wire fences, and landing stages that might be deemed out of place, unimportant, or just disturbing. A core activist also expressed that boating clubs make it difficult for bird watchers and other nature enthusiasts to follow the shoreline, whereas a boating club chairman expressed that they felt excluded from the park's cultural history, although "we have been here for more than a hundred years." This segmentation has had direct implications as well; when one allotment garden lost plots to development, core and semi-core members remained passive while allotment gardens acted in vain to stop it (Ernstson 2007 ).
The core-periphery structure has mutually reinforced two crucial processes, that of protecting the park from direct exploitation, and that of creating its identity through framing its values. http://www.ecologyandsociety.org/vol13/iss2/art39/ Simultaneously, this has constrained collaborative ecosystem management. More generally, this exemplifies that structures are both facilitative and constraining, or as expressed by Anthony Giddens (1984: 171) , " [t] hey serve to open up certain possibilities of action at the same time as they restrict or deny others."
Grounded Speculation
Social networks are often mentioned as a prerequisite for collaborative management (Carpenter et al. 2001 , Olsson et al. 2004a ). Most models treat them as either existing or not (Carpenter et al. 2001 , Olsson et al. 2004a ), or regard them as having "bonding"/"horizontal" links within communities of stakeholders and user groups, and "bridging"/"vertical" links when connecting to authorities (Newman and Dale 2005) . Our case of the Stockholm National Urban Park demonstrates that these models may be too simplistic. Although a social network exists, connecting stakeholders, user groups, and authorities, it is not obvious if and how this entails an advantage. Instead we need to analyze the structure of social networks and address their inherent dual nature (Diani 2003a) . The same structure that helps protect the park and sustain ecosystem functioning, could simultaneously constrain collaborative ecosystem management. This is of real importance when discussing bridging organizations that link over various scales and connect politics and ecosystems. Adger et al. (2005) suggest that such cross-scale links are determined by power relations in which "more powerful actors can tilt the playing field [in resource management institutions] such that information and knowledge are further skewed in their favor." Our analysis, shows that even community and civil-society actors can tilt the playing field, and that their networks should also be treated as highly structured, in which some actors have more influence than others.
This also relates our study to studies of adaptive capacity. In their review of research on adaptive governance, Folke et al. (2005) identified social memory-defined as the arena to capture experience of ecosystem change actualized through community debate and decision making-as a source of resilience that "key persons" can use to guide and frame collective action in times of crisis and reorganization (also Barthel 2006 pers. comm.) . A more critical stance would wonder how this social memory was constituted, who constructs it, and who uses it (Halbwachs 1952 (Halbwachs /1992 . As we have shown, core and semi-core actors in the Ecopark movement -sometimes in alliance with authorities-have been central in decision making and in constructing the identity of the park, resembling social memory. For us, this points out that social memory should also be treated as an outcome of power relations. Consequently, if social memory gets activated to frame activity in times of crisis, the whole issue of adaptive capacity becomes a political issue where some actors will shape the unfolding collective action to benefit themselves more than others (Halbwachs 1952 /1992 , Melucci 1996 , Boström 2004 . On a systemic level, the domination of some actors-state agencies and/or civil-society organizations -can come to work as a conservative force by locking certain landscapes into a certain identity that could hinder experimentation and decrease adaptive capacity (Gunderson and Holling 2002) . This resonates with social theory where system reproduction is more seen as the result of "selective 'information filtering' whereby strategically placed actors" seek to regulate the system to keep things as they are or to change them (Giddens 1984: 27) . Therefore, we argue, following Adger et al. (2005) , for a broader and deeper engagement with issues of power in analyzing adaptive capacity in socialecological systems, especially those aspects through which social memory gets constituted and enacted.
CONCLUSION
We have shown that the core-periphery structure of the Ecopark movement's social network plays a crucial role in protecting the Stockholm National Urban Park from exploitation, and thus in securing ecosystem services generated in the area. We argue that high organizational diversity is an important factor for increasing this green area's protective capacity, but diversity is not sufficient. Instead it is the structure of that diversity that underpins collective action and the social mechanisms important for stopping both large-and small-scale development. The dense social arena of politically active organizations is needed to develop and sustain methods for stopping large-scale development, whereas links to user groups in the landscape are important for stopping smaller-scale development that would otherwise be overlooked. However, we have also shown that the same structure that helped protect the park and sustain ecosystem functioning, could simultaneously have constrained collaborative http://www.ecologyandsociety.org/vol13/iss2/art39/ ecosystem management. In particular, user groups with valuable local ecological knowledge have not been included in collaborative arenas. We traced this to their peripheral position in the network structure, especially during the early framing process of the park's identity that was tilted-by core and semi-core actors-toward singular aesthetical and nature preservation ideals, rather than active use. This shows that collaborative ecosystem management is not just about knowledge (as generally treated in literature), but about values as well. And how and by whom (through interaction in social networks) knowledge and values become constructed and interlinked (cf. Emirbayer and Goodwin 1994) . Therefore, we recommend authorities and other actors interested in initiating collaborative management aim at empowering user groups. This might be done by using the scientific discourse on local ecological knowledge to show other actors that local user groups have important knowledge.
Our study, therefore, points to theoretical developments. Along with others , we argue that analysts of ecosystem management will benefit greatly from assessing the structures of social networks. This will increase the explanatory power of the analysis and take analysts closer to many of the social mechanisms that collaborative ecosystem management seeks and depends upon, like collective action (Ostrom 1990) , social learning (Holling 1978 , Pahl-Wostl et al. 2007 , trust (Hahn et al. 2006) , and social memory , which are all intertwined with social network structure (Bodin et al. 2006 and references therein) . We propose that assessing the social network structure could follow as a complementary step in methods used for identifying actors linked to ecosystems, and we would like to emphasize that there are various other methods to generate social network data (Marsden 1990, Wasserman and Faust 1994 The Ecopark movement represents an interesting phenomenon in linking ecology and politics, and in producing large-scale transformation of governance structures. Given the rapid worldwide urbanization (United Nations 2005) and its deteriorating effect on ecosystem services (McGranahan et al. 2005) , this phenomenon should be followed up by researchers in natural resource management and sociology alike. There is, however, a need for a more critical perspective on a larger spatial scale as, for instance, the exceptionally high protective capacity of the National Urban Park translocates development pressures to other areas so that distant neigborhoods may lose their green areas instead (cf. Harvey 1996 , Heynen 2003 . Furthermore, if these lost green areas are crucial in regional ecological networks, such effects could influence ecosystem functioning at larger spatial scales (Andersson and Bodin, unpublished manuscript). In light of this: What seeds of transformative capacity for creating sustainable cities reside in civil society? What hopes are there that these transformations will also produce more equal societies and cities, and not just reproduce, or even strengthen, already existing inequalities in the face of rapid change? Social network theory and social movement theory can prove helpful in addressing these questions and in improving theories and applications of collaborative ecosystem management in urban areas and beyond. 
